Effect of glycosylation on the mechanism of renaturation of invertase from yeast.
N-Glycosylation occurs cotranslationally as soon as the growing polypeptide chain enters the endoplasmic reticulum, before the final native-like folded state is reached. We examined the role of the carbohydrate chains in the mechanism of protein folding. The in vitro folding and association of yeast invertase are used as an experimental system. External invertase contains approximately 50% carbohydrate, whereas cytoplasmic invertase is not glycosylated. The functional native state of both proteins is a homodimer. At pH greater than or equal to 6.5 and at protein concentrations below 3 micrograms/ml, the kinetics of reactivation and the final yields are similar for the two invertases. For both proteins, reactivation is a sequential reaction with a lag phase at the beginning. The nonglycosylated protein tends to aggregate during reactivation at low pH and at protein concentrations above 3 micrograms/ml. After separation of inactive material, the renatured protein is indistinguishable from the original native state by a number of physicochemical and functional criteria. The results suggest that the carbohydrate moiety does not affect the mechanism of folding and association of invertase. However, glycosylation improves the solubility of unfolded or partially folded invertase molecules and hence leads to a suppression of irreversible aggregation. Such a protective effect may also be important for the in vivo maturation of nascent glycosylated protein chains.